Plasmids Constructed
pKW71512. A DNA fragment containing vapBC from S. enterica LT2 was generated using primers VAPBC_LT2#1 and VAPBC_LT2#2. The PCR product was digested with BamHI and EcoRI and inserted in pNDM71, a mini-R1 cloning vector. pKW512HB. Two PCR products containing either vapB or vapC from S. enterica LT2 was generated using primers H6B-down-EcoRI and VAPB_LT1#HIS62 or VAPC-1_LT2#12 and VAPC_LT2#HIS62, respectively. PCR product containing vapB was digested with EcoRI and BamHI and PCR product containing vapC was digested with BamHI and HindIII. The digests were then inserted into pMG25. pKW512HB produces VapB with a N-terminal tag of six histidines and VapC upon addition of IPTG.
pKW512HC. Two PCR products containing either vapB or vapC from S. enterica LT2 were generated using primers VAPB_LT2#HIS61 and VAPB_LT1#HIS62 or VAPC_LT2#HIS61 and VAPC_LT2#HIS62, respectively. The PCR product encoding vapB was digested with EcoRI and BamHI and the PCR product containing vapC was digested with BamHI and HindIII. The digests were then inserted into pMG25. pKW512HC produces VapC with an Nterminal tag of six histidines and VapB upon addition of IPTG.
pKW512TFZD7A. Two PCR products were generated using primers vapBC_down#EcoRI and D7A-up-N or vapBC-1LT2up#BamHI and H6C-down-D7A using S. enterica LT2 as DNA template. The resulting products were then used as templates in a second round of PCR using primers vapBC_down#EcoRI and vapBC-1LT2up#BamHI. The PCR product was then digested with EcoRI and BamHI and inserted into pOU254, a mini-R1 lacZ transcriptional fusion vector. pKW512TFZD7A contains non-toxic vapBC D7A in a transcriptional fusion to lacZYA.
pKW512TFZD7A-1. Two PCR products were generated using primers pOU254_CW and PBC-10_MUT_UP, or PBC-10_MUT_DOWN and pOU254_CCW using pKW512TFZD7A as template. Overlapping PCR products were then used as templates in a second round of PCR with primers pOU254_CW and pOU254_CCW. The resulting PCR product was digested with BamHI and EcoRI and inserted in pOU254. pKW512TFZD7A-1 encodes a non-toxic variant VapBC D7A in a transcriptional fusion with lacZYA having an ATC to GAT mutation in the promoter.
pKW512TFZD7A-2. Two PCR products were generated using primers pOU254_CW and PBC-35_MUT_UP, or PBC-35_MUT_DOWN and pOU254_CCW using pKW512TFZD7A as template. Overlapping PCR products were then used as templates in a second round of PCR with primers pOU254_CW and pOU254_CCW. The resulting PCR product was digested with BamHI and EcoRI and inserted in pOU254. pKW512TFZD7A-2 encodes a non-toxic variant VapBC D7A in a transcriptional fusion with lacZYA with GTA for TAC substitution in promoter pKW512TFZD7A-1-2. Two PCR products were generated using primers pOU254_CW and PBC-10_MUT_UP, or PBC-10_MUT_DOWN and pOU254_CCW using pKW512TFZD7A-2 as template. Overlapping PCR products were then used as templates in a second round of PCR with primers pOU254_CW and pOU254_CCW. The resulting PCR product was digested with BamHI and EcoRI and inserted in pOU254. pKW512TFZD7A-1-2 encodes a non-toxic variant VapBC D7A in a transcriptional fusion with lacZYA with GTA for TAC and ATC for GAT substitution mutation in promoter pKW254BC. A DNA fragment encoding vapBC from S. enterica LT2 was generated using primers vapBC_down#EcoRI and vapC-1_LT2up#BamHI. The PCR product was digested with BamHI and EcoRI and inserted in pOU254. pKW254BC contains vapBC in a transcriptional fusion with lacZYA.
pKW254BCL40A. Two PCR products were generated using primers vapBC_down#EcoRI and VAPC-L40A-rv or vapC-1_LT2up#BamHI and VAPC-L40A-f using S. enterica LT2 as DNA template. The resulting products were then used as templates in a second round of PCR using primers vapBC_down#EcoRI and vapC-1_LT2up#BamHI. The resulting PCR product was then digested with EcoRI and BamHI and inserted into pOU254. pKW254BCL40A
encodes vapBC L40A in a transcriptional fusion to lacZYA.
pKW254BCM41A. Two PCR products were generated using primers vapBC_down#EcoRI and VAPC-M41A-rv or vapC-1_LT2up#BamHI and VAPC-M41A-f using S. enterica LT2 as DNA template. The resulting products were then used as templates in a second round of PCR using primers vapBC_down#EcoRI and vapC-1_LT2up#BamHI. The PCR product was then digested with EcoRI and BamHI and inserted into pOU254. pKW254BCM41A encodes vapBC M41A in a transcriptional fusion to lacZYA.
pKW254BCL43A. Two PCR products were generated using primers vapBC_down#EcoRI and VAPC-L43A-rv or vapC-1_LT2up#BamHI and VAPC-L43A-f using S. enterica LT2 as DNA template. The resulting products were then used as templates in a second round of PCR using primers vapBC_down#EcoRI and vapC-1_LT2up#BamHI. The PCR product was then digested with EcoRI and BamHI and inserted into pOU254. pKW254BCL43A encodes vapBC L43A in a transcriptional fusion to lacZYA.
pKW254BCI44A. Two PCR products were generated using primers vapBC_down#EcoRI and VAPC-I44A-rv or vapC-1_LT2up#BamHI and VAPC-I44A-f using S. enterica LT2 as DNA template. The resulting products were then used as templates in a second round of PCR using primers vapBC_down#EcoRI and vapC-1_LT2up#BamHI. The PCR product was then digested with EcoRI and BamHI and inserted into pOU254. pKW254BCI44A encodes vapBC I44A in a transcriptional fusion to lacZYA.
pKW254BCY45A. Two PCR products were generated using primers vapBC_down#EcoRI and VAPC-Y45A-rv or vapC-1_LT2up#BamHI and VAPC-Y45A-f using S. enterica LT2 as DNA template. The resulting products were then used as templates in a second round of PCR using primers vapBC_down#EcoRI and vapC-1_LT2up#BamHI. The PCR product was then digested with EcoRI and BamHI and inserted into pOU254. pKW254BCY45A encodes vapBC Y45A in a transcriptional fusion to lacZYA.
pKW254BCE48A. Two PCR products were generated using primers vapBC_down#EcoRI and VAPC-E48A-rv or vapC-1_LT2up#BamHI and VAPC-E48A-f using S. enterica LT2 as DNA template. The resulting products were then used as templates in a second round of PCR using primers vapBC_down#EcoRI and vapC-1_LT2up#BamHI. The PCR product was then digested with EcoRI and BamHI and inserted into pOU254. pKW254BCE48A encodes vapBC E48A in a transcriptional fusion to lacZYA.
pKW254BCK49A. Two PCR products were generated using primers vapBC_down#EcoRI and VAPC-K49A-rv or vapC-1_LT2up#BamHI and VAPC-K49A-f using S. enterica LT2 as DNA template. The resulting products were then used as templates in a second round of PCR using primers vapBC_down#EcoRI and vapC-1_LT2up#BamHI. The PCR product was then digested with EcoRI and BamHI and inserted into pOU254. pKW254BCK49A encodes vapBC K49A in a transcriptional fusion to lacZYA.
pKW254BCY72A. Two PCR products were generated using primers vapBC_down#EcoRI and VAPC-Y72A-rv or vapC-1_LT2up#BamHI and VAPC-Y72A-f using S. enterica LT2 as DNA template. The resulting products were then used as templates in a second round of PCR using primers vapBC_down#EcoRI and vapC-1_LT2up#BamHI. The PCR product was then digested with EcoRI and BamHI and inserted into pOU254. pKW254BCY72A encodes vapBC Y72A in a transcriptional fusion to lacZYA.
pKW254BCA76S. Two PCR products were generated using primers vapBC_down#EcoRI and VAPC-A76S-rv or vapC-1_LT2up#BamHI and VAPC-A76S-f using S. enterica LT2 as DNA template. The resulting products were then used as templates in a second round of PCR using primers vapBC_down#EcoRI and vapC-1_LT2up#BamHI. The PCR product was then digested with EcoRI and BamHI and inserted into pOU254. pKW254BCA76S encodes vapBC A76S in a transcriptional fusion to lacZYA.
pKW254BCA77S. Two PCR products were generated using primers vapBC_down#EcoRI and VAPC-A77S-rv or vapC-1_LT2up#BamHI and VAPC-A77S-f using S. enterica LT2 as DNA template. The resulting products were then used as templates in a second round of PCR using primers vapBC_down#EcoRI and vapC-1_LT2up#BamHI. The PCR product was then digested with EcoRI and BamHI and inserted into pOU254. pKW254BCA77S encodes vapBC A77S in a transcriptional fusion to lacZYA.
pKW254BCI78A. Two PCR products were generated using primers vapBC_down#EcoRI and VAPC-I78A-rv or vapC-1_LT2up#BamHI and VAPC-I78A-f using S. enterica LT2 as DNA template. The resulting products were then used as templates in a second round of PCR using primers vapBC_down#EcoRI and vapC-1_LT2up#BamHI. The PCR product was then digested with EcoRI and BamHI and inserted into pOU254. pKW254BCI78A encodes vapBC I78A in a transcriptional fusion to lacZYA.
pKW254BCR89A. Two PCR products were generated using primers vapBC_down#EcoRI and VAPC-R89A-rv or vapC-1_LT2up#BamHI and VAPC-R89A-f using S. enterica LT2 as DNA template. The resulting products were then used as templates in a second round of PCR using primers vapBC_down#EcoRI and vapC-1_LT2up#BamHI. The PCR product was then digested with EcoRI and BamHI and inserted into pOU254. pKW254BCR89A encodes vapBC R89A in a transcriptional fusion to lacZYA.
pKW512HBL43A. A PCR product containing vapC from S. enterica LT2 was generated using primers H6C-down-BamhI-KpnI and VAPC_LT2#HIS62 using pKW254BCL43A as 
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β-galactosidase assays
Overnight cultures were diluted to an OD 600 ~ 0.05 in LB supplemented with appropriate antibiotics and grown at 37°C to an OD 600 of 0.5 and diluted to OD600 of 0.05. At OD600 of 0.4-0.5 samples of 500 µL were taken. Activity of the fusion was measured by monitoring β-galactosidase activity (Miller Units) in samples from cells carrying pOU254 derivatives using the chloroform protocol variant as described (41). Experiments were carried out in triplicates.
Quantitative PCR
Total RNA was extracted from cell samples using RNeasy mini kit (Qiagen). After elution, RNA was treated with DNase in an additional step to ensure that RNA was completely DNA free. Total RNA was converted to cDNA in 20 uL standard reactions with 0.32 µg of RNA and random primers using MultiScribe™ reverse transcriptase (AppliedBiosystems)
according to manufactures instructions. The cDNA was diluted 100-fold and 6 µL used in 20 uL standard reactions containing 2uL of each primer and 10 µL 2x Sybr Green PCR mastermix (Qiagen). Primers used were q-vapB-f and q-vapB-rv for vapB mRNA and rpsA qPCR-f and rpsA qPCR-rv for internal reference gene (rpsA). The cDNA was amplified in a
Rotor-Gene Q real-time PCR cycler (Qiagen) and the quantification performed using RotorGene Q software by the ∆∆C t relative quantification method (42). Standard curves for primer efficiencies were performed using 10, 100, 10 3 and 10 4 dilutions of cDNA and was taken into consideration in the C t values obtained.
In vitro cross linking of purified VapC
The 
Western blot analysis
The stability of VapB after addition of chloramphenicol was determined by Western blot analysis. VapB was induced from pKW51, a low-copy-number plasmid, by addition of 1 mM IPTG for 10min to exponentially growing MG1655, KW10 (MG1655 ∆lon) and KW11 (MG1655∆clp). Translation was inhibited by addition of 50 µg/mL choramphenicol and 1 mL samples were taken at time points indicated. Samples were rapidly harvested at 4ºC and cell pellet resuspend in 50 µL leammli buffer and boiled for 2 min. Proteins from 10 µL samples were separated by SDS-PAGE and electroblotted onto a PVDF transfer membrane (GE healthcare) and membrane blocked 1hr at ambient temperature in PBS-T (PBS with 0.1% Tween) with 5% milk powder. The membrane was briefly washed in PBS-T and then incubated for at least 1 hr at room temperature with VapB polyclonal antibodies (Eurogentec)
in PBS-T and 2% milk powder. After 2 x 5 min washing steps in PBS-T was followed by incubation with HRP conjugated anti-rabbit IgG antibodies (Sigma) in PBS-T with 2% milk powder for 1 hr at room temperature. The membrane was then washed 2 x 5 min and 15 min in PBS-T and the blot detected using ECL plus western blotting detection system (GE Healthcare).
Primer extension analysis
To map the promoter vapBC from S. enterica LT2, primer extension analysis was performed on total RNA from KP1001 S. enterica LT2 or E. coli K-12 variants containing a plasmid encoding the vapBC operon. This was done in accordance with (32), however with modifications. The vapB-5#PE primer (4 pmol) which is specific to vapB in vapBC mRNA was labelled in a reaction with 4µL [γ-32 P]-ATP and T 4 polynucleotide kinase (NEB) for 30 min at 37ºC. Labelled primer (0.2 pmol) was hybridized with 10 µg of total RNA isolated from S. enterica LT2 or E. coli K-12 using RNase easy RNA extraction kit (Qiagen).
Hybridization with primer was followed by reverse transcription using 0. 
